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Microbes Manipulate Immunity
PAGE 485
The composition of the commensal microbe population influences the host immune
system. Ivanov et al. now show that a particular commensal microbe, segmented
filamentous bacterium (SFB), specifically induces the appearance of an effector T cell
population, Th17 cells. Colonization with SFB correlates with increased expression of
genes associated with inflammation and antimicrobial defenses and results in enhanced
resistance to infection by an intestinal pathogen. Manipulation of this commensal-regu-
lated pathway may provide new opportunities for enhancing mucosal immunity and
treating autoimmune disease. (Image artificial coloring by Eric W. Roth, NYU.)
Tetherin Grabs HIV by Its Lipid Collar
PAGE 499
Tetherin is an interferon-induced cell surface protein whose expression can block the
release of enveloped viral particles such as HIV from infected cells. Now, Perez-Cabal-
lero et al. demonstrate that tetherin functions directly to tether nascent virions to the cell
surface by infiltrating the lipid envelope of the virus. The authors design an artificial
tetherin-like protein that lacks sequence homology with tetherin but mimics it structurally
and show that it possesses potent antiviral activity.
Natural Circuits Make Noise
PAGE 512
Genetic circuits are characterized by particular architectural topologies; for example, they may include an activator or a
repressor of a repressor. C¸ag˘atay et al. investigate how different architectural features impact the cellular processes they
regulate by comparing the behavior of a natural bacterial differentiation circuit to that of a synthetic circuit with an alternative
architecture. The native circuit generates more molecular noise, which in turn generates larger variability in the duration of the
differentiated state. This appears to be advantageous in coping with changing environmental conditions, suggesting selective
pressure on circuit architecture.
Ring around the RNA, Pocket Full of ATP
PAGE 523
Hexameric helicases unwind DNA or RNA duplexes using ATP as an energy source. There are
two classes of these enzymes: RecA-like enzymes move 50/30, and enzymes with AAA+
ATPase folds move 30/50. Thomsen and Berger present the structure of the RecA-like
E. coli Rho transcription termination factor bound to RNA and an ATP analogue. The structure
reveals how Rho couples nucleotide turnover to strand displacement through sequential
hydrolysis of ATP around the hexamer. 30/50 AAA+ helicases are known to undergo sequential
hydrolysis of ATP in the opposite direction around the hexamer. The new study illustrates how
the different translocation directions of the two helicase classes are achieved.
Core Exosome Copes without Catalysis
PAGE 547
The exosome is a conserved macromolecular complex essential for RNA degradation. The exosome core complex has lost
catalytic activity in eukaryotic lineages, but Bonneau et al. now demonstrate that the nine-subunit yeast exosome core retains
RNA-binding properties. The authors show that the exosome threads RNA substrates via a central channel, allowing proces-
sive unwinding without helicase activity. Thus, even though the eukaryotic core complex can’t do quite everything its prokary-
otic cousins do, it’s found a way to get the job done.
Coordinating Kinase Activity with Pseudophosphatases
PAGE 560
In C. elegans, the DYRK family kinase MBK-2 phosphorylates oocyte proteins at the end of the meiotic divisions to promote
the oocyte-to-embryo transition. Cheng et al. now show that MBK-2 activity is regulated by the advancing meiotic cell cycle.
First, MBK-2 is activated by a cyclin-dependent kinase. Activated MBK-2 is then held at the cortex by a pair of pseudophos-
phatases that inhibit MBK-2 activity directly via a dephosphorylation-independent mechanism. These findings link cell-cycle
progression to MBK-2 activation and provide a new principle of action for pseudophosphatases.Cell 139, October 30, 2009 ª2009 Elsevier Inc. 441
b-Arrestin’ Polycomb
PAGE 535
Polycomb group (PcG) proteins maintain gene silencing throughout development by
modifying chromatin. In this issue, Yue et al. demonstrate that PcG-mediated silencing
is regulated by b-arrestin1. The authors show that b-arrestin1 sequesters the Polycomb
recruiter protein YY1 in the cytoplasm during zebrafish embryogenesis to enable expres-
sion of hematopoiesis-promoting genes. The study sheds light on the dynamic regulation
of PcG proteins and their target genes during development.
B Cells Stayin’ Alive with PI3K
PAGE 573
B cells use their antigen receptors (BCRs) to recognize pathogens and to generate anti-
body responses against them. Signals through the BCR are important for B cell develop-
ment and for the survival of mature B cells. To identify the molecular nature of this tonic
survival signal, Srinivasan et al. develop a genetic approach that combines ablation of the
BCR with activation of specific signaling cascades in mature B cells in vivo. Using this system, they show that the key BCR-
mediated survival signal involves modulation of the PI3K pathway, with the FOXO1 transcription factor playing a central role.
TRPP SACks Arterial Expansion
PAGE 587
Hearing, touch sensing, and sensing of arterial pressure are dependent on mechanotransduction mediated by stretch-
activated channels (SACs). Sharif-Naeini et al. show that SACs are inhibited by the polycystin complex TRPP1/TRPP2.
TRPP1/TRPP2 is known to be mutated in autosomal dominant polycystic kidney disease and has previously been suggested
to be a flow-sensing component of the primary cilia of renal and endothelial cells. The current study reveals that by regulating
SACs, this complex also influences the arterial response to intraluminal pressure.
Converging Paths to Cell Fate
PAGE 623
The C. elegans cell lineage provides a unique opportunity to examine how developmental
lineage affects gene expression patterns. Liu et al. developed an automatic high-throughput
method to analyze gene expression in worms with single-cell resolution. Analyzing the expres-
sion of nearly 100 genes, the authors mapped expression patterns during development and
found that cells with identical fates are sometimes generated with distinct transcriptional
programs. The digital gene expression atlas generated is a resource for extracting underlying
developmental modules in the cell lineage and probing other molecular characteristic of cell
fate determination and commitment.
Meninges Drive Cortical Development
PAGE 597
The meninges surround the outside of the brain and protect it from injury and insult. During forebrain development, the
meninges contact neuroepithelial cells that generate most neurons of the adult cerebral cortex. Now, Siegenthaler et al.
show that the meninges secrete factors, most importantly retinoic acid, promoting the underlying neural epithelium to form
cortical neurons. This finding establishes that in addition to a protective barrier function, the meninges also act as critical,
external signal centers regulating cortical development.
Surprises L-ERK-ing in Human Protein-DNA Interactome
PAGE 610
Sequence-specific protein-DNA interactions are critical for many cellular processes, and in this issue, Hu et al. report a human
protein-DNA interactome that reveals the diversity of these interactions. Surprisingly, the authors find more than 300 proteins
not previously annotated as transcription factors that show sequence-specific DNA binding, including the MAP kinase ERK2.
In vitro and in vivo studies implicate ERK2 as a transcriptional repressor for interferon gamma-induced genes, suggesting that
other unconventional DNA binding proteins may regulate many biological pathways.Cell 139, October 30, 2009 ª2009 Elsevier Inc. 443
